The large-space single-layer lattice dome is relatively simpler in terms of the arrangement of the various framework members and of the design of the junction than the multi-layered lattice dome, can reduce the numbers and quantity of the framework members, and has the merit of exposing the beauty of the framework as it stands. The single-layer lattice dome, however, requires a stability investigation of the whole structure itself, along with an analysis of the stress of the framework members, because an unstable phenomenon called "buckling" occurs when its weight reaches critical levels.
Introduction 1)
The large-space single-layer lattice dome is a structure with dynamic, functional, and aesthetic characteristics, and its uses are constantly expanding.
Lattice domes are largely classified into singleand multiple-layer domes. The single-layer dome, * Structural Engineering division, MIDAS IT Japan, Tokyo, Japan ** School of Architecture & Civil Eng., Kyungdong University, Gosung, Korea, hmjung@k1.ac.kr Tel : 033)639-0181 Fax:033)639-0207 *** School of Architecture & Civil Eng., Kyungpook National University, Korea which displays the framework members in a particular pattern on the surface to form a curved surface as an spatial structure, is similar to the continuum shell structures in both appearance and dynamics.
It is therefore considered a structure that can minimize material losses by effectively using the axial stiffness of the framework members and resisting the external forces on the surface, which
are not considerably strong.
The large-space single-layer lattice dome is relatively simpler in terms of the arrangement of the various framework members and of the In this research, the safety during the construction of a single-layer lattice dome with 300-m-long span using pre-existing materials was examined in the aspect of structural strength, and the basic data required for manufacturing the supports in the application of the step-up method developed by these authors during the erection of the roof structure were obtained.
Analytical Model

Model Geometry and Network
Pattern <Figure 1> (a) shows a section of the dome and network pattern. r is the radius of the dome at the base, h is height of dome, R is the radius of curvature.
Step-Up 공법에 의한 단층래티스돔의 시공시 안정성에 관한 연구 The analysis model that was used in this research was composed based on each step of the step-up method, considering these results.
In this study, the shape factor of the single-
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<Figure 3> Construction concept of step-up method layer lattice dome was expressed in Yamada's method 1) , and the shape factor (S) was 2.53.
Steel pipes were used for the roof frame. As 
Analytical method
A finite element analysis considering geometrical non-linearity of three dimensional frames was performed Only the vertical loading was applied.
Accuracy of the analysis can be checked considering non-linearity of the structure before buckling. The member of the structure consists of one element.
The completed points of the dome are considered the pins, the support points of the system in each step during erection are also referred to as "pins," and the points of the jack supports along the boundaries are referred to as "slides." All the joints of the framework members are assumed to be the rigid joints.
Step-Up 공법에 의한 단층래티스돔의 시공시 안정성에 관한 연구 Table 2 shows the results of structural analysis of the model. P SL is Self-Load of each model. R y , R x and R z is respectively the maximum reaction of jack-support and system-support. U max , V max and W max is respectively the maximum displacement of X, Y and Z direction. T max , C max is the maximum tensional and compressive force of the member. Moreover, it is necessary to become aware of the increase in lateral displacement in each step.
In this analysis, the increases in lateraldisplacement volume in each step (δU) were found to be 6, 7, 10, 12, 12, 13, 14, 13, 12, 11, 9, and 6 mm, respectively, which show 6 to14 mm differences. Therefore, the safety of the horizontal displacement can be secured by considering the increased volume of the maximum displacement.
Meanwhile, the vertical displacement to the vertical direction represents the maximum value at steps 7 to 10, which are very minor in value, considering the span of the dome. This indicates that the construction will remain safe in terms of displacement. Step 1 (NODbuck=7,9,11,13,15,17)
Structural stability review
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Step 13 The buckling mode of the completed dome yielded results that were almost similar to that of the single-layer lattice dome, which had the equivalent S value of the safe factor, and which was systematically performed by these authors.
That is, the dome that bears vertical loads showed that buckling mostly took place at lower than S=2.7 around the center of the dome. This showed that the buckling characteristics can be Step-Up 공법에 의한 단층래티스돔의 시공시 안정성에 관한 연구 한국공간구조학회지 _ 117 maximum axial stress.
In this research, equal sizes of the crosssections of all the members were applied. As such, in the design for the real structure, it is necessary to rearrange the members according to the sizes of the cross-sections, depending on the size of the axial force.
Deformation mode
<Figure 10> shows the deformation modes by each staff member, and the dotted line before the transformation, since the solid line represents the deformation is two-dimensional picture. In the figure, the displacement unit is mm.
Conclusions
(1) The safety of the construction in each step during the erection of a single-layer lattice dome with a 300-m-long span using the step-up method was confirmed.
(2) The basic data required for the development of pre-existing supports during the erection of a single-layer lattice dome using the step-up method were obtained. 
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